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English
Unit I -Poetry:

William Wordsworth, John Keats, Tennyson, Matthew Arnold, T.S. Eliot, W.B.
Yeats, Stephen Spender, Robert Frost, Sarojini Naidu, A.K. Ramanujan and Kamla
Das.

Unit II - Essay:

Francis Bacon, Charles Lamb, William Hazlitt, Bertrand Russel, A.G.Gardiner,
M.K. Gandhi , Khushwant Singh and A.P.J. Abdul Kalam.

Unit III- Novel:

Henry Fielding , Thomas Hardy, Virginia Woolf, E.M. Forster, Mulk Raj Anand,
R.K. Narayan , Raja Rao, Amitav Ghosh and Arvind Adiga.

Unit IV-Drama:

William Shakespeare, Bernard Shaw, Harold Pinter, Girish Karnad , R.N.Tagore,
Vijay Tendulkar and Mahesh Dattani.

Unit V-Short Story :

O’ Henry, Guy de Maupassant, Ernest Hemingway, Shashi Deshpande, Ruskin Bond
and Arundhati Roy.

Unit VI- Comprehension of the Text:
1. Prose Passage
2. Poetry Passage

( Questions shall be based on the interpretation of theme and style of the two
passages)
Unit VII- An Acquaintance with Literary Forms, Terms and Movements

1. Renaissance, Metaphyicals , Gothic Novel, Pre-Raphaelites, Post —
Modernism ,Existentialism, Deconstruction and Intertexuality.

2. Ballad, Sonnet, Elegy, Ode, Metre, Heroic Couplet, Katharsis, Hamartia,
Aside, Chronicle Play and Travelogue.



Unit VIII- Test of Vocabulary :
1. One Word Substitution
2. Antonyms, Synonyms and Homonyms
3. Phrasal verbs and Idioms and Phrases.
4. Spellings.
Unit IX-Application of the Rules of English Grammar :
1. Uses of Tenses and Conditional Sentences.
2. Subject-verb Agreement.
3. Transformation of Sentences.

4. Direct-Indirect Narration.
Unit X-Test of Writing Skills :

1. Parts of Speech and Figures of Speech with their usage in sentences.

2. Technical Aspects of Letter and Report Writing.
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Physics

Unit I: Kinematics

Frame of reference, Motion in a straight line, Uniform and non - uniform motion, Uniformly
accelerated motion, velocity-time, position-time graphs, relations for uniformly accelerated motion,
Elementary concepts of differentiation and integration for describing motion, Scalar and vector
quantities: Position and displacement vectors, general vectors and notation, equality of vectors,
Relative velocity, Unit vector, Resolution of a vector in a plane — rectangular components, Motion
in a plane, Cases of uniform velocity and uniform acceleration-projectile motion, Uniform circular
motion.

Unit II: Laws of Motion

Concept of force, Inertia, Newton’s first law of motion, Newton’s second law of motion,
impulse, Newton’s third law of motion, Law of conservation of linear momentum and its
applications, Static and kinetic friction, laws of friction, rolling friction, Dynamics of uniform
circular motion, Centripetal force and its examples.

Unit III: Electrostatics

Electric Charges; Coulomb’s law, Electric field, electric field due to a point charge, charge
distribution and dipole, torque on a dipole in uniform electric field, Electric flux, Gauss’s theorem
and its applications. Electric potential, potential difference, Electric field as a negative gradient of
electric potential, electric potential due to a point charge, a dipole, charge distribution and system
of charges, equipotential surfaces, electrical potential energy of a system of two point charges and
electric dipole in an electrostatic field.

Conductors and insulators, Dielectrics and electric polarisation, capacitors and capacitance,
capacitance of a parallel plate capacitor with and without dielectric medium between the plates,
energy stored in a capacitor. Van de Graaff generator.

Unit I'V: Electric Conduction

Electric current, flow of electric charges in a metallic conductor, drift velocity, mobility and
their relation with electric current, Lorentz — Drude theory of electrical conduction, Wiedmann —
Franz’s law, Ohm’s law, electrical energy and power, electrical resistivity and conductivity. Carbon
resistors, colour code for carbon resistors, temperature dependence of resistance, Kirchhoff’s laws
and its applications.

Unit V: Magnetic Effects of Current and Magnetism

Biot — Savart law and its application, Ampere’s law and its applications, Force on a moving
charge in uniform magnetic and electric fields, Cyclotron, Force on a current-carrying conductor in
a uniform magnetic field. Force between two parallel current-carrying conductors, moving coil
galvanometer and conversion to ammeter and voltmeter.

Current loop as a magnetic dipole and its magnetic dipole moment. Magnetic dipole
moment of a revolving electron, Magnetic field intensity due to a magnetic dipole along its axis and
perpendicular to its axis, Torque on a magnetic dipole in a uniform magnetic field; magnetic field
lines; Para-, dia- and ferro — magnetic substances with examples, Electromagnets and factors
affecting their strengths.
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Unit VI: Electromagnetic Induction and Alternating Currents

Electromagnetic induction, Faraday’s law, induced emf and current, Lenz’s Law, Eddy
currents, Self and mutual inductance, Alternating currents, peak and rms value of alternating
current and voltage, reactance and impedance, LCR series and parallel circuit, resonance, power in
AC circuits, wattless current, AC generator and transformer.

Unit VII: Work, Energy and Power

Work, kinetic energy, work-energy theorem, power, Potential energy of a spring,
conservative forces, conservation of mechanical energy, non-conservative forces, elastic and
inelastic collisions in one and two dimensions.

Unit VIII: Gravitation

Keplar’s laws of planetary motion, law of gravitation, Acceleration due to gravity and its
variation with altitude and depth, Gravitational potential energy, gravitational potential, Escape
velocity, Orbital velocity of a satellite, Geo-stationary satellites.

Unit IX: Electromagnetic waves

Displacement current, Electromagnetic waves and their characteristics, Transverse nature of
electromagnetic waves, Electromagnetic spectrum, Maxwell's equations in free space and linear
isotropic media, boundary conditions on the fields at interfaces, Scalar and vector potentials, gauge
invariance, Electromagnetic waves in free space, Poynting vector, Poynting theorem, energy and
momentum of electromagnetic waves.

Unit X: Optics

Reflection of light, spherical mirrors, mirror formula, Refraction of light, total internal
reflection and its applications, optical fibres, refraction at spherical surfaces, lenses, thin lens
formula, lensmaker’s formula, Magnification, power of a lens, combination of thin lenses in
contact, Refraction and dispersion of light through a prism, Scattering of light — blue colour of the
sky and reddish appearance of the sun at sunrise and sunset.

Optical instruments: Human eye, image formation and accommodation, correction of eye
defects using lenses, Microscopes and astronomical telescopes and their magnifying powers.

Wave optics: wave front and Huygens’ principle, reflection and refraction of plane wave at
a plane surface using wave fronts, Proof of laws of reflection and refraction using Huygens’
principle. Interference, Young’s double slit experiment and expression for fringe width, coherent
sources and sustained interference of light, Diffraction due to a single slit, width of central
maximum, Resolving power of microscopes and astronomical telescopes, Polarisation, plane
polarised light, Brewster’s law, uses of plane polarised light and Polaroids.

Unit XI: Dual Nature of Matter and Radiation

Dual nature of radiation, Photoelectric effect, Hertz and Lenard’s observations, Einstein’s
equation of photoelectric effect, particle nature of light, Matter waves, wave nature of particles, de
Broglie relation, Davisson - Germer experiment, Wave - particle duality, Wave functions in
coordinate and momentum representations, Commutator and Heisenberg’s uncertainty principle,
Dirac’s notation for state vectors, Schrodinger equation (time - dependent and time -independent),
Eigen value problems (particle in a box, harmonic oscillator, etc.), Tunneling through a barrier.
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Unit XII: Atoms and Nuclei

Alpha-particle scattering experiment, Rutherford’s model of atom, Bohr model, energy
levels, hydrogen spectrum, Composition and size of nucleus, atomic masses, isotopes, isobars,
isotones. Radioactivity, alpha, beta and gamma particles and their properties, radioactive decay law,
Mass-energy relation, mass defect, binding energy per nucleon and its variation with mass number,
nuclear fission, nuclear reactor, nuclear fusion.

Unit XIII: Electronic Devices

Semiconductors; semiconductor diode, diode as a rectifier, LED, photodiode, solar cell and
Zener diode, Zener diode as a voltage regulator, Junction transistor, transistor action, characteristics
of a transistor, transistor as an amplifier and oscillator, Number system: binary, octal, hexadecimal,
BCD code, Gray code. Boolean algebra, De Morgan’s law, Logic circuits: OR- gate, AND- gate,
NOT- gate, NAND - gate, NOR - gate and XOR - gate, Digital techniques and applications
(registers, counters, comparators and similar circuits), Operational amplifiers and their applications.

Unit XIV: Communication Systems

Elements of a communication system, bandwidth of signals, bandwidth of transmission
medium, Propagation of electromagnetic waves in the atmosphere, sky and space wave
propagation, Need for modulation, Production and detection of an amplitude-modulated wave,
Computer and communications, Need for communication networks, Internet, World Wide Web,
Communication protocols, Local Area Network.

XV: Atomic and Molecular Physics

Quantum states of an electron in an atom, Electron spin, Hund’s rule, Pauli exclusion
principle, Stern - Gerlach experiment, Zeeman, Paschen - Back and Stark effect, X- ray
spectroscopy, Lasers, spontaneous and stimulated emission, Einstein A and B coefficients, Optical
pumping, population inversion, rate equation, Modes of resonators and coherence length.

XVI: Condensed Matter Physics

Bravais lattices. Reciprocal lattice, Diffraction and the structure factor, Bonding of solids,
Elastic properties, phonons, lattice specific heat, Free electron theory and electronic specific heat,
Response and relaxation phenomena, Drude model of thermal conductivity, band theory of solids:
metals, insulators and semiconductors, Superconductivity.

XVII: Nuclear and Particle Physics

Basic nuclear properties: size, shape and charge distribution, spin and parity, Binding
energy, semi - empirical mass formula, liquid drop model, Nature of the nuclear force, Particle
accelerators and detectors, Classification of elementary particles, Fundamental interactions,
Elementary particles and their quantum numbers, symmetries and conservation laws, Lepton and
Baryon numbers, Gellmann - Nishijima formula, Quark model.

XVIII: Mathematical Methods of Physics

Vector algebra and vector calculus, Gauss, Stokes and Green’s theorem, Matrices:
orthogonal, unitary and Hermitian matrices, Eigen values and eigen vectors of matrics, Special
functions (Legendre, Bessel, Hermite and Laguerre functions), Tensor: covariant, contravariant and
mixed tensors, Epsilon, Christoffel and Ricci tensor.
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XIX: Classical Mechanics

D’ Alembert’s principle, Central force motions, Kepler’s laws and equations, Artificial
Satellite, Lagrange and Possion bracket, Canonical transformations, Hamilton — Jacobi equation,
Action angle variable, Lagrangian and Hamiltonian formalism and equations of motion, Special
theory of relativity - Lorentz transformations, relativistic kinematics and mass—energy equivalence.

Unit XX: Thermodynamics

Zeroth law of thermodynamics, Heat, work and internal energy, First and Second law of
thermodynamics, reversible and irreversible processes, Heat engines and refrigerators, Third law of
thermodynamics.

Unit XXI: Behaviour of Perfect Gas and Kinetic Theory

Equation of state of a perfect gas, Kinetic theory of gases — assumptions, concept of
pressure, Kinetic energy and temperature, rms speed of gas molecules, degrees of freedom, law of
equipartition of energy and application to specific heats of gases, Mean free path, Avogadro’s
number.

Unit XXII: Oscillations and Waves

Periodic motion, Periodic functions. Simple harmonic motion (S.H.M) and its equation,
phase, oscillations of a spring-restoring force and force constant,energy in S.H.M.-kinetic and
potential energies, simple pendulum-derivation of expression for its time period, free, forced and
damped oscillations, resonance, Wave motion, Longitudinal and transverse waves, speed of wave
motion, Displacement relation for a progressive wave, Principle of superposition of waves,
reflection of waves, standing waves in strings and organ pipes, fundamental mode and harmonics,
Beats, Doppler effect.
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CHEMISTRY

SECTION-A
Inorganic Chemistry

. Structure of atom : Electron behaviour, quantum numbers, orbitals and their shapes, rules for filling of
electrons in various orbitals of sub-shells. Electronic configuration of elements.

. Periodic classification of elements and atomic properties : Modern periodic laws periodicity in
properties of elements and extended form of periodic table including translawrencium elements. Types
of elements on the basis of blocks (s,p,d,f). Atomic properties: atomic and ionic radii, ionization
potential, electron affinity and electronegativity.

. Chemical bonding : lonic bond - ionic solids, close-packed structure of simple ionic compounds.
Classification and properties of ionic solids. Imperfections in ionic solids. Covalent bond: VBT, concept
of hybridisation, sigma and pi bonds, VSEPR theory and shapes of simple inorganic molecules, general
discussion of MO theory, MO energy level diagrams for homo and hetero nuclear diatomic molecules,
bond order. Weak Interactions: hydrogen bond and van der Waals’ forces.

. Radioactivity and nuclear chemistry : Theory of disintegration of radioactive substances and emission
of particles/rays. Soddy-Fajan’s group displacement law. Rate of disintegration of radioactive elements,
disintegration constant, half life and average life. Artificial radioactivity: Transmutation of elements,
nuclear fission and fusion, nuclear reactions & their balancing. Nuclear forces, nuclear binding energy,
nuclear stability and N/P ratio.

Oxidation, reduction and electrolysis : Modern concept of oxidation & reduction. Valency and
Oxidation number. Oxidants & reductants and their equivalent weights. Redox reactions and their
balancing. Electrolysis, standard electrode potential, electrochemical series and its importance.

Elements of Group 1 and 2 : Hydrogen, alkali and alkaline earth metals (s-block) : Position of hydrogen
in periodic table. Nuclear spin isomers of hydrogen molecule, heavier isotopes of hydrogen, heavy
water and hydrogen peroxide. General properties, chemical reactivity and group trends of s-block
metals, chemical behaviour with respect to their hydrides, halides and oxides.

Elements of Groups 3 to 12: Transition & inner transition elements (d & f-blocks) : Position of d & f-
block elements in periodic table. Characteristic properties of d-block elements: variable oxidation
states, complex formation tendency, colour, magnetic and catalytic properties. Comparative study of
3d, 4d and 5d transition elements with reference to their ionic radii and oxidation states. Characteristic
properties of f-block elements - lanthanide contraction, oxidation states, colour and magnetic
properties.

. Elements of Groups 13 to 18 (p-block) : General properties, chemical reactivity of elements and group
trends. variable oxidation states (inert pair effect), chemical behaviour with respect to their hydrides,
oxides and halides. Position of noble gases in periodic table. Xenon fluorides and uses of noble gases.

Extraction of metals : Ores and minerals, concentration of ores. General methods of extraction and
refining of metals.
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10.

11.

Coordination chemistry : IUPAC system of nomenclature, isomerism in coordination compounds,
nature of bonding - VBT, CFT. Crystal field splitting of d-orbitals in octahedral, tetrahedral and square
planar complexes, spectrochemical series. Calculation of CFSE for d' to d° weak and strong field
octahedral complexes, electronic transitions and selection rules. Electronic spectra of 3d-transition
metal complexes.

Bioinorganic chemistry : Essential & trace elements in biological processes, biological role of Na* K*
Mg”"and Ca”" cations.

SECTION-B
Physical Chemistry

Solid state : Classification of solids based on different binding forces, unit cell in two
dimensional and three dimensional lattices, packing of solids and number of atoms per unit cell
in a cubic cell.

Gaseous state : Kinetic theory of gases & gas laws, Maxwell’s law of distribution of velocities,
van der Waals’ equation, critical behaviour of gases, law of corresponding states, heat capacity
of gases.

Liquid state & solution : Properties of liquids - viscosity, surface tension & vapour pressure.
Raoult’s law of lowering of vapour pressure, depression of freezing point, elevation of boiling
point, osmotic pressure, association & dissociation of solutes.

Chemical kinetics : Chemical kinetics, rate of chemical reaction, specific reaction rate.
Molecularity & order of a reaction - zero order, first order, second order & third order reaction.
Energy of activation. Reversible & irreversible reactions.

Chemical equilibrium : Chemical equilibrium, law of mass action & its applications. Le-
Chatelier’s principle & its applications.

Ionization : Theory of electrolytic dissociation. Factors affection ionization. Ionic product &
ionization constant of water. lonic equilibrium - Ostwald’s dilution law. Concepts of acids &
bases. Solubility product & its application in analytical chemistry. Salt hydrolysis.

pH and buffer solutions

Catalysis : Types and theories of catalysis, classification & characteristics of catalysts.
Distribution law & its applications.

. Colloidal state
. Thermodynamics & thermochemistry : Terms used in thermodynamics. First law of

thermodynamics - heat content, heat capacity. Second law of thermodynamics.
Thermochemistry - heat of reaction, heat of formation, heat of combustion, heat of
neutralization, heat of solution, intrinsic energy. Hess’s law of constant heat summation.

SECTION-C
Organic Chemistry

General Organic Chemistry : Classification and nomenclature of organic

compounds. Electronic displacement — inductive, electromeric and mesomeric

effects, Resonance & hyperconjugation and their applications in organic compounds.
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10.

1.

12.

13.

Electrophiles, nucleophiles, carbocations, carbanions and free radicals. Organic acids
and bases. Effects of structure on the strength of organic acids and bases. Hydrogen
bond and its effect on the properties of organic compounds.

Stereochemistry : Elements of symmetry, optical and geometrical isomerism in
simple organic compounds. Absolute configuration (R & S), configurations of
geometrical isomers, E & Z notations. Conformations and stability of cyclohexane,
mono- and disubstituted cyclohexanes.

Aliphatic Compounds : Chemistry of simple organic compounds belonging to
following classes with special reference to the mechanisms of the reactions involved
therein ; alkanes, alkenes, alkynes, alkyl halides, alcohols, ethers, thiols, aldehydes,
ketones, carboxylic acids, amines and their derivatives.

Aromatic Compounds — Modern structure of benzene; concept of aromaticity,
Huckel rule and its simple application to non-benzenoid aromatic and heterocyclic
compounds. Activating and deactivating effect of substituent groups, directive
influence. Chemistry of the compounds containing following groups attached to
benzene ring — halogen, hydroxyl, nitro, amino, aldehydic, ketonic and carboxylic
groups.

Name reactions & rearrangements and their mechanism- Reimer-Tiemann
reaction, Vilsmeier reaction, Sharpless epoxidetion reaction, Barton reaction,
Favorskii reaction, Wagner-Meerwein rearrangement and Beckmann rearrangement.
Carbohydrates: Classification and general reactions of monosaccharides. Chemical
properties and structure of glucose, fructose and sucrose.

Natural products: General methods of structure elucidation of terpenoids and
alkaloids.

Elementary idea of Chemistry of : Oils, fats, amino acids, proteins, vitamins and
their roles in nutrition and industry.

Organic Polymers : Mechanism of polymerization, polymers of industrial
importance, synthetic fibres.

Organometallic Compounds: Organometallic reagents of lithium, magnesium &
zinc and their synthetic applications.

Spectroscopy : Basic principles and applications of spectroscopic techniques - UV,
Visible, IR & NMR.

Chromatography : Classification of chromatographic techniques, general principles
of adsorption, partition, ion exchange, paper and thin layer chromatography.
Environmental Chemistry : Air pollutants and their toxic effects, depletion of
ozone layer, effects of oxides of nitrogen, chloroflurocarbons and their effects on
ozone layer, greenhouse effect, acid rain, strategy for the control of environmental
pollution.
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MATHEMATICS

UNIT I:

1. Set Theory:

Set theory, Empty and Finite sets. Subsets, Power set, Universal set. Venn diagrams. Union,
intersection and Difference of sets. Groups, subgroups, normal subgroups, quotient groups,
homomorphism, cyclic groups, permutation groups, Caley’s theorem, Sylon theorem, Rings.

2. Relations and Functions:

Relations and Functions, Cartesian product of sets. domain, co-domain and range of a
relation. Function as a special kind of relation from one set to another. Pictorial representation of a
function, domain, co-domain and range of a function. Various types of functions with their graphs.

UNIT 1I:

3. Mathematical Induction:

Principle of Mathematical Induction and simple applications. Complex Numbers and
Quadratic Equations, Need for complex numbers, description of algebraic properties of complex
numbers. Argand plane and polar representation of complex numbers. Statement of Fundamental
Theorem of Algebra, solution of quadratic equations in the complex number system, Square-root of
a Complex number.

4. Linear Inequalities:
Linear Inequalities, Algebraic solutions of linear inequalities in one variable and their
representation on the number line. Solution of system of linear inequalities in two variables.

S. Permutations and Combinations:

Permutations and Combinations, Fundamental principle of counting. n! function.
Permutations and combinations derivation of formulae and their connections, simple applications.
Binomial theorem for positive integral indices, simple applications.

6. Sequence and Series:

Arithmetic Progression, Geometric Progression, general term of these series, sum of n terms
of a Geometric Progression, infinite Geometric Progression and its sum. Relation between
Arithmetic Mean and Geometric Mean.

UNIT III:

7. Two-Dimensional Coordinate Geometry:

Straight Lines, shifting of origin. General equation of a line, various forms of equations of a
line. Equation of family of lines passing through the point of intersection of two lines. Distance of a
point from a line. Circles, ellipse, parabola, hyperbola, degenerated conic section. Standard
equations and simple properties of parabola, ellipse and hyperbola. Standard equation of a circle.

8. Three-dimensional Geometry:

Coordinate axes and coordinate planes in three dimensions. Coordinates of a point. Distance
between two points and section formula. Direction cosines/ratios of a line joining two points.
Cartesian and vector equation of a line, coplanar and skew lines, shortest distance between two
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lines. Cartesian and vector equation of a plane. Angle between (i) two lines, (ii) two planes, (iii) a
line and a plane. Distance of a point from a plane.

9. Vector Analysis:

Vectors and scalars, magnitude and direction of a vector. Direction cosines/ratios of vectors.
Types of vectors, position vector of a point, negative of a vector, components of a vector, addition
of vectors, multiplication of a vector by a scalar, position vector of a point dividing a line segment
in a given ratio. Scalar product of vectors, projection of a vector on a line. Vector product of
vectors, scalar triple product.

UNIT IV:

10. Statistics and Probability:

Measure of dispersion, mean deviation, variance and standard deviation of
ungrouped/grouped data. Analysis of frequency distributions with equal means but different
variances. Sample space and events with classical, empirical, axiomatic definition of probability,
Occurrence of events, ‘not’, ‘and’ & ‘or’ events, Multiplications theorem on probability.
independent events, mutually exclusive events, conditional probability. Baye’s theorem. Discrete
and continuous univariate distributions namely, Bionomial, Poission and Normal.

11. Matrices and Determinants:

Types of matrices, symmetric and skew symmetric matrices. Operations on matrices and
their properties, Invertible matrices and proof of the uniqueness of inverse. Determinant of a
matrix, properties, minors, cofactors and applications of determinants. Adjoint and inverse matrix.
solutions of system of linear equations and examples, solving system of linear equations in two or
three variables using inverse of a matrix.

UNIT V:

12. Differential Calculus:

Derivative of a function, Continuity and differentiability, derivative of sum, difference,
product and quotient of functions. Derivatives of polynomial and trigonometric functions.
derivative of composite functions, chain rule, derivatives of inverse trigonometric functions,
derivative of implicit function. Concepts of exponential, logarithmic functions. Derivatives of log,
x and e'. Logarithmic differentiation. Derivative of functions expressed in parametric forms.
Second order derivatives. Rolle’s and Lagrange’s Mean Value Theorems and their geometric
interpretations. Applications of derivatives in finding tangents and normals, approximation,
maxima and minima. Simple problems.

13. Integral Calculus:

Integration, Integration of a functions by substitution, by partial fractions and by parts,
example related cases. Definite integrals as a limit of a sum. Fundamental Theorem of Calculus.
Basic properties of definite integrals and evaluation of definite integrals. Applications of the
Integrals in finding the area under simple curves.

14. Differential Equations:

Definition, order and degree, general and particular solutions of a differential equation.
Formation of differential equation whose general solution is given. Solution of differential
equations by method of separation of variables, homogeneous differential equations of first order
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and first degree. Solutions of linear differential equation. Homogeneous and non-homogeneous
linear ODEs, variation of parameters. Lagrange and Charpit method for solving first order Partial
differential equations, Cauchy’s problem for first order PDE, classification of second order PDEs.

15. Linear Programming:

Mathematical formulation of linear programming problems, different types of linear
programming problems, Graphical method of solution for problems in two variables, feasible and
infeasible regions, feasible and infeasible solutions, optimal feasible solutions. Simplex method,
dual of LPP, Dual simplex method.

UNIT VI:

16. Calculus of Variation:
Variation of a functional, Euler-Lagrange equation, necessary and sufficient conditions for
extrema. Variation methods for boundary value problems in ODEs and PDE:s.

17. Numerical Analysis:

Numerical solutions of algebraic equations: method of iteration and Newton-Raphson method, Rate
of convergence, solution of system of linear algebraic equations using Gauss elimination and
Gauss-Seidel method. Interpolation in equal and unequal differences. Solution of IVP.
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BIOLOGY

1. DIVERSITY IN PLANTS & ANIMALS.

P o

—

T eopgFT

<

General concept of microorganisms. Morphology, structure, reproduction and life cycle
of bacteria and viruses.

Structure, reproduction and life cycle in fungi.

Classification of fungi with characteristic features of Myxomycotina, Mastigomycotina,
Oomycotina, Zygomycotina, Ascomycotina, Basidiomycotina and Deuteromycotina.
Economic importance of fungi.

Concept of disease, symptoms of plant diseases, methods of infection.

Brief account of structure, disease cycle and control methods of damping off, wilt , root
rot, stem rot, powdery and downy mildews, rust, smuts, leaf spots and leaf blights.
Economic importance of microbes.

Classificatiion of algae.

Salient features of Protochlorophyta, Chlorophyta, Charophyta, Xanthophyta,
Bacillariophyta, Phacophyta, Rhodophyta and Cyanophyta.

General account of various life cycles in algae.

Economic importance of algae.

General account of morphology, structure, reproduction and life history of bryophytes.

. Classification of bryophytes.

Economic importance of bryophytes.
Classification of pteridophytes.

Morphology and life history of Psilophytopsida, Psilotopsida, Lycopsida, Sphaenopsida
and Pteropsida.

. Economic importance of pteridophytes.

Classification of Gymnosperms.

Morphology and life history of Pteridospermales, Bennetitales, Cycadales, Gingkoales,
Coniferales, Taxales, Ephedrales, Welwitschiales and Gnetales.

Economic importance of Gymnosperms.

Important systems of classification of Angiosperms (Bentham and Hooker, Hutchinson
and Cronquist).

Role of anatomy, embryology, cytology, phytochemistry and palynology in taxonomy.
Distinguishing features of  Ranunculaceae, Magnoliaceae, Rutaceae, Fabaceae,
Rosaceae, Apiaceae, Asteraceae, Primulaceae, Asclepiadaceac, Lamiaceae,
Verbenaceae, Convolvulaceae, Acanthaceae, Solanaceae, Amarnthaceae,
Euphorbiaceae, Orchidaceae, Cyperaceae and Poaceae with their economic importance.
General characters and classification the following phyla upto classes: Protozoa,
Porifera, Coelenterata, Platyhelmenthes, Aschehelmenthes, Annelida, Arthopoda,
Mollusca, Echinodermata and Chordata.

Locomotion in Protozoa, canal system in Porifera, polymorphism in Coelenterata,
parasitic adaptations in Helmenthes and Social life in insects.

Affinities of Hemichordata, Cephalochordata, Urochordata. Parental care in
Amphibians, poisonous & non posinous snakes and migration in birds. General
Characters of Prototheria , Metatheria and Eutheria with affinities.
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2. CYTOLOGY AND GENETICS

a)
b)
c)
d)

e)

f)
2

h)
0
i)
k)

D

Composition, structure, function and metabolism of carbohydrates, lipids,
proteins, nucleic acids ,vitamins and pigments.

Classification of enzymes, enzyme kinetics, enzyme regulation, mechanism of enzyme
catalysis, isozymes and coenzymes.

Primary
,secondary and tertiary structures of proteins.
Structure of model membrane, lipid bilayer and membrane protein diffusion, osmosis,
ion channels, active transport.
Cell wall, nucleus, mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum,
peroxisomes, plastids, vacuoles, structure & function of cytoskeleton and its role in
motility.
Structure of chromosomes and giant chromosomes.
Mitosis and meiosis, cell cycle, regulation and control of cell cycle.
Unit of replication, enzymes involved, extrachromosomal replicons, DNA damage and
repair mechanisms.
Structure of nucleic acids: Helix (A, B, Z).
RNA synthesis and processing.
Mendelian principles : Dominance, segregation, independent assortment. Inheritance
and variation.
Concept of gene : Allele, multiple alleles, pseudoallels.

m) Extension of Mendelian principles : Codominance, incomplete dominance, gene

n)
0)
p)

Q)
r)

s)

interactions, linkage and crossing over, sex linkage, sex influenced characters; mutation,
its types and causes.

Extra chromosomal inheritance : Inheritance of mitochondrial and chloroplast genes,
maternal inheritance.

Structural and numerical alterations of chromosomes : Deletion, duplication, inversion,
translocation, ploidy.

Recombination : Homologous and non-homologous recombinations including
transposition.

Aims, objectives and basic techniques of plant breeding.

Crop improvement methods- plant introduction, selection, acclimatization,
hybridization, vegetative propagation and grafting.

Hybridization: Interspecific and inter-generic, pure line, back cross hybridization, self-
incompatibility system.

3. EVOLUTION AND BEHAVIOUR

a. Lamarckism and Darwinism, adaptations, struggle, fitness and natural selection;

Mendelism; The evolutionary synthesis, evidences of organic evolution.

Origin of basic biological molecules; abiotic synthesis of organic monomers and
polymers; concept of Oparin and Haldane; experiment of Miller (1953); the first cell;
evolution of prokaryotes; origin of eukaryotic cells; evolution of unicellular
eukaryotes; anaerobic metabolism, photosynthesis and aerobic metabolism.

Geological time scale, major events in the evolutionary time scale; origins of
unicellular and multi cellular organisms; major groups of animals; major fossil records,
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evolution of horse, elephant and man.

d. Concepts of neutral evolution,

4. APPLIED BIOLOGY

a)
b)

c)
d)
e)

f)

5 — s

Fiber yielding plants, medicinal and aromatic plants.

Important timber - yielding plants and non-timber forest products (NTFPs) such as
bamboos, gums, tannins, dyes, resins , beverages and ornamental plants.
Intellectual Property Rights.

Microbial fermentation and production of small and macro molecules.
Application of immunological principles, vaccines, diagnostics. Tissue and
cell culture methods for plants and animals.

Transgenic plants and animals, molecular approaches in diagnosis and strain
identification.

Genomics and its application to health and agriculture, including gene
therapy.

Breeding in plants and animals, including marker — assisted selection
Common parasites and pathogens of humans and domestic animals.
Sericulture, apiculture, lac culture, vermiculture, pearl culture and fish culture.
Insects used in medicines, bio-control and food.

. Integrated pest management.

S. PLANT AND ANIMAL PHYSIOLOGY

a)
b)

c)

d)
e)

f)
2

h)
i)
3
k)

Plant water relations: diffusion, osmosis, water potential and its components,
plasmolysis, imbibition and absorption of water, root pressure and ascent of sap.
Water loss in plants: Transpiration and its significance, factors affecting transpiration,
mechanism of stomatal opening and closing, guttation.
Mineral Nutrition- Essential elements, macro and micro nutrients, criteria of essentiality
of elements, role of essential elements, mineral deficiency symptoms, transport of ions
across cell membrane, active and passive transport.
Photosynthesis in plants.
Aerobic and anaerobic respiration, glycolysis, Kerbs cycle(Citric acid cycle) , oxidative
phosphorylation, electron transport system, fermentation, R.Q.
Nitrogen fixation, nitrate and ammonium assimilation; amino acid biosynthesis.
Plant Growth Regulators — Physiological effects and mechanism of auxins, gibberellins
cytokinins, ethylene, abscissic acid, polyamines, jasmonic acid; hormone receptors and
vitamins.
Photoperiodism and its significance.

Biosynthesis of terpenes, phenols, nitrogenous compounds and their role.
Responses of plants to biotic and abiotic stresses.
Comparative anatomy of heart; myogenic & neurogenic heart, cardiac cycle, cardiac
output, stroke volume, blood pressure, hormonal and neural regulation of heart;
Morphological types of neurons, origin and physiology of transmission of nerve
impulse. Types of nitrogenous wastes in animals, physiology of urine formation in
mammals; types of enzymes and vitamins and their significance in human physiology.
Endocrine glands, their secretions and functions. Physiology of digestion in man.
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6.

a)
b)

¢)

d)

e)

g)

ECOLOGY

a) Types, structure and functions of ecosystems(Aquatic, terrestical).

b) Energy flow, and nutrient cycling (N, P, C,0) food chain, food web and ecological
pyramids.

c) Population Ecology: Characteristics, population growth curve, population regulation,
demes and dispersal.

d) Commnity ecology: Structure and organization, atttributes, nomenclature.

e) Ecologyical Succession : Types, mechanism, changes involved in sucession.

f) Environmental Pollution : Air, Water, noise, nuclear (sources, effects and mitigation).

g) Biodiversity: Genetic, species and ecosystem, Value of biodiversity, causes of
depeletion of biodiversity and its conservation (instristic and extrinstic conservation).

REPRODUCTION AND DEVELOPMENT IN PLANTS AND ANIMALS

Pollination, fertilization and development of endosperm, development of embryo in plants
and seed formation. Structure of ovule, megasporogenesis development and organization of
embryo-sacs. Gametogenesis, fertilization and early development in frog, chick and
mammals, blastula formation, gastrution and formation of germ layers in animals. Zygote
formation embryogenesis. Development of eye, brain and heart in chick., classification of
placenta, physiology and functions of placenta in mammals. Types of metamorphosis and
its hormonal control in animals. Extra embryonic membranes in chick.

BIOTECHNOLOGY

Different types of microorganisms.

Brief idea of techniques and scope of genetic engineering.

Gene cloning: concept and basic steps, application of bacteria and viruses in genetic
molecular biology of E.coli and bacteriophages in the context of their use in genetic
engineering.

Plant cell, tissue and organ cultures, tissue culture techniques, collection and

storage of germplasm (cryopreservation), application of plant tissue culture.
Transgenic plants.

Biofertilizers and biological control in fields.

Elementary idea of Genetically Modified Food Crops, Nano biotechnology , PCR, RTPCR,
Gene liberary, Gene Bank.

Types of Molecular markers and their role.

METHODS IN BIOLOGY

Molecular Biology and Recombinant DNA methods:

Analysis of RNA, DNA and proteins by one and two dimensional gel
electrophoresis, Isoelectric focusing gels.

Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic systems.
Expression of recombinant proteins using bacterial, animal and plant vectors.
Isolation of specific nucleic acid sequences.

Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and YAC
vectors.

Protein sequencing methods, detection of post translation modification of proteins.
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b)

d)

DNA sequencing methods, strategies for genome sequencing.

Methods for analysis of gene expression at RNA and protein level, large scale
expression, such as micro array based techniques.

Isolation, separation and analysis of carbohydrate and lipid molecules.

RFLP, RAPD and AFLP techniques.

Statisitcal Methods: Measures of central tendency and dispersal; probability

distributions (Binomial, Poisson and normal); Sampling distribution; Difference between
parametric and non-parametric, confidence interval; errors; levels of statistics; significance,
regression and correlation; t-test; analysis of variance; X? test.

Microscopic techniques: Visulization of cells and subcellular components by light
microscopy, resolving powers of different microscopes, microscopy of living cells, scanning
and transmission microscopes.

Methods in field biology: Methods of estimating population density of plants, ranging
patterns through direct, indirect and remote observations, sampling methods in the study of
behavior, habitat characterization: ground and remote sensing methods.
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CIVICS

1. Political Theory and Thought

e Nature of Political Theory, its main concern, decline and resurgence. democracy, liberty
,equality, justice, sovereignty, liberalism and Marxism.

e Power, Authority and Legitimacy

e Indian Political Thought : Manu, Kautilya, Vinayak Damodar Savarkar, Gandhi and
Ambedkar.

e Western Political Thought : Plato and Aristotle, Bentham, J. S. Mill, Hegel and Marx

e Contemporary Political Thought : Lenin, Mao, Gramsci and John Rawls

2. Comparative Politics and Political Analysis

o Comparative Politics as a discipline; nature and scope.

e Approaches to the study of comparative politics : Traditional and modern.

o Forms of Government: Unitary — Federal, Parliamentary — Presidential.

e Organs of Government: Executive, Legislature, Judiciary — their interrelationship in
comparative perspective.

o Party Systems and Pressure Groups; Electoral Systems.

o Political Development, Political Culture and Political Socialization.

o Political Elite; Elitist theory of Democracy.

3. Indian Government and Politics

e National Movement- (i) Consequences of first war of Independence.
(i1) Formation and working of Indian National Congress.
(i11) Gandhiji’s role in Independence Movement.
(iv) Contribution of revolutionaries in the freedom movement.

o Constituent Assembly- Composition and working.

o Preamble, Citizenship, Fundamental Rights, Directive Principles of State Policy and
Fundamental duties.

o Constitutional amendment process and social change.

o Structure and Process — I : President, Prime Minister, Council of Ministers, Working of
the Parliamentary System.

o Structure and Process — II : Governor, Chief Minister, Council of Ministers, State
Legislature.

e Local self governance (Rural and Urban) in Uttarakhand State, impact of reservation for
women in Local self governance.

e Federalism : Federal structure in India; Demands of Autonomy and Separatist Movements;
Emerging trends in Centre — State Relations.

e Judiciary : Supreme Court, High Courts(composition and working), Judicial Review,
Judicial Activism including Public Interest Litigation cases, Judicial Reforms.

o Secularism, Communalism, Regionalism and caste politics in India.

o Lokpal and Lokayukta in India.

e New Social movements in India (Farmer’s movement, women’s, movement, Environment
and Development-affected people’s movement).

o Political Parties, Public Opinion.
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Role of women in Uttarakhand State movement.

Niti Aayog-Composition and functions.

Election Commission and Electoral Reforms in India.

Empowerment of women in Uttarakhand State.

Composition and working of Human Rights Commission in Uttarakhand.

4. Public Administration

Public Administration: Meaning, Nature and scope.

Principles of Organization: Line and staff, hierarchy, span of control, unity of command,
centralization and decentralization, Types of organization — formal and informal; Forms of
organization; department and public corporation.

Chief Executive: Types, functions and roles.

Personnel Administration: Recruitment, Training, Promotion,

Bureaucracy: Types and Roles; Max Weber and his critics.

Financial Administration : Budget, Budget formation in India and the role of CAG.

Good Governance; Problems of Administrative Corruption; Transparency and
Accountability with special reference to Uttarakhand

Right to Information.

5. International Relations

Meaning, Nature and scope of International Relations.

Power; Elements of Power, Promotion of National Interest and determinants of foreign
policy.

Arms: conventional, Nuclear and bio — chemical; Nuclear deterrence.

Arms Race, Arms Control and Disarmament.

Peaceful Settlement of Disputes and Diplomacy.

Non — Alignment and Globalization.

New International Economic Order, North — South Dialogue, South — South Cooperation,
WTO (World Trade Organisation).

United Nations : Aims, Objectives and Structure.

Working of UN; Peace, development and environment perspectives.

Regional and sub — regional organizations especially SAARC, ASEAN, OPEC.

India’s Role in International affairs : India’s relations with its neighbours (Pakistan, Bhutan,
Bangaladesh and Srilanka) and major countries(UK, USA, Russia and China) Indian
Foreign Policy and Diplomacy, India’s Nuclear policy.

Terrorism and state sponsored terrorism.

Changing Concept of National Security and Challenges to the Nation State system.
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1-

Economics

Micro Economics: Meaning, Central Economic problems, Production Possibility Frontier
and opportunity cost

Consumer equilibrium and Demand: Meaning of Utility, Marginal Utility, Law of
diminishing marginal utility, consumer’s equilibrium using marginal utility analysis,
Demand and Its determinants; Movement and shift in the demand curve, Price elasticity of
demand, its determinants and measurement; indifference curve analysis and consumer’s
equilibrium.

Producer Behavior and Supply: Production function; Total, Average and Marginal
Product; Laws of Returns; Concepts of Cost and Revenue and their relationship; Producer’s
equilibrium: Meaning and equilibrium conditions; Supply and its determinants; Movement
and shift in Supply curve; Price elasticity of Supply and its measurment.

Market Forms and price determination: Meaning and features of Perfect competition,
Monopoly, Monopolistic and Oligopoly market; Market equilibrium conditions and price
determination under perfect competition; Ceiling price and Floor price. Concepts and
theories of Land, Labour, Captial and Profit.

Macro Economics: Meaning; National Income Accounting; Circular flow of income;

Measurement of National Income — Product or Value added method, Expenditure method
and Income method; National Income Aggregates — Gross National Product (GNP), Net
National Product (NNP), Gross and Net Domestic Product (GDP and NDP) at factor cost
and market price; Disposable Income, private Income and personal Income, Real and
Nominal GDP; GDP and welfare.
Money and Banking: Meaning and functions of money; supply of money and its various
measures; credit creation by Commercial banks; Central Bank and its functions, credit
Control; Money Inflation and Concept of Trade Cycle.
Determination of Income and Employment: Aggregate Demand and Supply functions,
Determination of Income and Employment; Propensity to consume and save; Investment
Multiplier and its mechanism; Meaning of full employment, involuntary unemployment and
measures to correct them.
Government Budget and Economy: Meaning, Objectives and Components; Classification
of receipts and Expenditure; Measures of Government deficits — revenue, fiscal and
primary deficit; fiscal policy.
Balance of Payment: Meaning and components; Balance of payment deficit; Exchange
rate- meaning and types; Exchange rate determination in a free market.
Indian Economy: Developmental Policies and Experiences (1947 to 1990):— Main
features of Indian economy; Goals of Five Year Plans; Growth and sectoral development;
Main features, problems and policies of agriculture; organic farming; Industrial
development and Industrial Policy; Foreign trade of India; Economic Reforms since 1991;
Current Challenges of Indian economy— Population; Human capital formation and its role;
Formal and informal employment, Poverty and Poverty alleviation Programmes; Rural
development; Credit and Marketing problems; Role of cooperatives; Health and Energy
Problems; Inflation; Sustainable development and Environment; Global warming;
Comparative development experience of India with Pakistan and China; NITI AAYOG.
Statistics: Meaning, scope and importance; Collection of data — sources, methods and
organization of data; Frequency distribution; Presentation of data; Measurement of Central
tendency — Mean, Median and Mode; Dispersion — Range, Quartile deviation, Mean
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deviation and Standard Deviation and their Relative dispersion measures; Lorenz Curve and
its application; Correlation — Karl Pearson and Spearman’s method; Index
Number—Wholesale Price Index, Consumer Price Index, Index of Industrial Production and

their uses; Inflation and Index Number.
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HISTORY

Ancient India :-

Sources of Ancient Indian History:-Archaeological sources, Epigraphy, numismatics,
literary sources and travel accounts.

Evolution of human being-Palaeolithic,Mesolithic and Neolithic.

Indus Valley Civilization:- origin,date,extent ,characteristics and decline.

The Vedic Age- evolution of society,economy,religion and polity;Vedic Literature.
Sixteen Mahajanpadas and Rise of Magadha Empire.

Era of New Religions:- Jainism and Buddhism-their basic tenets; spread and decline.
Foreign invasions-lranian and Macedonian influences.

Mauryan Empire-Foundation of Mauryan Empire — Chandragupta Maurya, Bindusar,
Asoka and his Dhamma; Mauryan administration, society and economy, art, and
decline of Mauryan Empire.

Post —Mauryan India:- Indo-Greeks, Shakas, Kushanas, Pahlavs and Western
Kshatrapas; society, art and architecture, economy.

Satvahans;Sangam Age-Sangam literature; King Kharvela.

Gupta Empire :-foundation- Shrigupta, Chandragupta |, Samudragupta,
Chandragupta Il (Vikramaditya), Skandgupta and later Guptas; extent and downfall,
administration, society and culture, art and architecture, trade, caste system;
educational system-Universities of Nalanda, Vikramshila and Vallabhi; contact with
foreign countries.

Vakatakas; Maukharis; age of Harsha-his political and religious achievements.

Emergence of new powers-Chalukyas of Badami, Kadambas; administration;
Vaishnavism and Saivism-Sankarachraya.

Chalukyas of Kalyani, Cholas, Hoysalas, Pandyas and Pallavas-Administration and
local government; art and architecture, economy and trade;contact with Sri Lanka
and South East Asia.

Varmans of Kamprup and Palas,Pratihars, Rashtrakutas, Paramaras,Chandels,
Kalachuris,Chedis, Senas, ;Chalukyas of Gujarat ;Invasion of Islam-Mohammad- bin-
Qasim,Mahmud of Ghazni;Al beruni.
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Medieval India :-

Sources-Archaeological sources, epigraphy and numismatics, monuments; literaray
sources-Persian, Sanskrit and regional language; .accounts of foreign travelers.

The Sultanate period-Ghorids, Turks, Khaljis, Tughlags, Saiyyads and Lodis.

Administration, economy and society- position of women; culture-art and
architecture; religious movements-Sufi and Bhakti movements ;education and
literature; decline of the Delhi Sultanate and emergence of regional powers.

Vijayanagar and Bahmani kingdoms-their extent ,administration, society and
culture, economy, and architecture, literature; causes of decline.

Advent of the Mughals-Babar to Aurangzeb and later Mughals;Afghan interlude-
Sher Shah Suri and his reforms.

Mughal Administration-land reforms,Mansabdari and Jagirdari system; economy,
trade and commerce-internal and external; society and culture, art and
architecture-Indo-Islamic architecture; painting; music; literature-Persian ,Sanskrit
and regional languages.

Disintegration of the Mughal Empire —causes

Shivaji and rise of Maratha power :-Maratha Confederacy-extent —administration
,society and culture; decline of the Maratha power.

Modern India-

Sources-Archaeological & Archival material-coins and monuments; literature-
European as well as Indian biographies and memoirs, travelogues, newspapers,

missionary texts.
Advent of colonial powers and the rise and consolidation of the British Empire

European traders in India and inter —colonial rivalry-Portuguese, Dutch ,English and
French.

Relations of East India Company with principal Indian states- Bengal, Oudh,
Hyderabad, Mysore, Marathas and Sikhs.

Administration under the East India Company and the Crown-Evolution of central
and provincial structure under the Company-1773-1853; Paramountcy, Civil service,
Judiciary, Police and the Army.
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Economy under British regime :- Changing composition of economy, the “Tribute”;
expansion and commercialization of agriculture, famines and epidemics, land
rights, land settlements, rural indebtedness ,decline of handicrafts,

British Industrial policy;major industries; factory legislations;labour and trade union
movements.

Monetary policy:- banking, railways and surface transport.

Indian society in transition:- The advent of Christianity;Missionary activities and its
attendant benefits to the masses-education, health -care, social hygiene .

Educational system under the British.
Indian Renaissance-socio-religious movement and its prominent proponents;

Advent of the printing press-journalistic activity and its role in creating public
opinion.

Struggle for independence:- Rise of Indian Nationalism;social and economic base of
national movement.

Uprising of 1857-causes and consequences; various movements including tribal and
peasant movements.

Birth and growth of Indian National Congress-initial years-1885-1920.

Left parties and left wing politics in India.

Swadeshi Movement;Partition of Bengal.

Activities of Indian revolutionaries, both at home and abroad.

Gandhi and Gandhian movements.

Movements related to depressed classes-Justice Party,Ambedkar ,Periyar.
Rise of communal politics and emergence of Jinnah,

Indian National Army and Subhash Chandra Bose,

Towards independence and partition of India,

The making of the Constitution,

Role of Uttarakhand in National Movement.
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World History :-
Introduction to World History.

Early Societies- Introduction from the beginning of the time: Africa, Europe till
15000 BCE

Early Cities- Iraqg in 3" millennium BCE

Empires- Introduction, an Empire across Three Continents- Roman Empire, 27 BCE
to 600 CE.

Central Islamic Lands- 7" to 12™" centuries
Nomadic Empires- the Mongol, 13" to 14" century.

Changing Traditions- introduction, three Orders- Western Europe, 13" to0 16™
century.

Changing Cultural Traditions in Europe- from 14" to 17" century
Revolutions in Europe- French Revolution, Russian Revolution.
Confrontation of Cultures- America, 15" to 18" century.

Paths to Modernization- Introduction, The Industrial Revolution and Agrarian
Revolution.

Displacing Indigenous People- North America and Australia, 18" to 20" century.
Paths of Modernization- East Asia, late 19" and 20" century.

Europe between the World Wars | and II.

The Great Depression and the New Deal.

Nazism and Fascism.

Influence of Communism in China-The Kuomintang and the Long March of Mao.
United Nations Organization.

The Cold War and balance of power.

Non Aligned Movement; India’s post- independence foreign policy.
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_Geography

Geography as a discipline

¢ Definition, Geography as science of distribution, as science of spatial

differentiation and as an integrating discipline

¢ Subject matter of Geography

e Primary braches of Geography- Physical and Human

e Main viewpoints in Geography- Determinism, Possibilism, Neo-determinism

and Probablism

e Applicability of the discipline

Physical Geography

Geomorphology

Origin and evolution of the earth, interior of earth, continental drift theory
and the concept of plate tectonics

Causes and consequences of earthquakes and volcanoes

Major rock types and minerals- their characteristics and distribution
Types of landforms: Agents, processes and associated features
Geomorphic processes- denudation, weathering, mass wasting, erosion,
deposition

Process of soil formation

Climatology

Composition and structure of atmosphere

Insolation - angle of incidence and distribution, heat budget of the earth,
factors affecting the heating and cooling of the earth e.g. conduction,
convection, terrestrial radiation and advection

Elements of weather and climate

Temperature- controlling factors, horizontal and vertical distribution,
inversion of temperature

Atmospheric pressure, pressure belts, general circulation of winds-local
and seasonal winds, Air masses and air fronts, monsoon mechanism, type
of cyclones, Impact of El-nino and La-nina
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e The nature and form of precipitation, evaporation and condensation-
clouds, dew, frost, fog and mist, world distribution of rainfall
e C(lassification of climates of the world (Koeppen and Thornthwaite)

e Global warming and climate change, Causes, consequences and remedial
measures related to climate change

Hydrosphere

e Basic aspects of Oceanography

e Hydrological cycle

e Distribution of temperature and salinity of oceans

e Relief features of ocean basins

e Movements of ocean water- currents, waves and tides

® (Ocean resources and problems of ocean pollution
Biosphere

e FEarth as giant biosphere

e Concept of environment and ecology, components of environment

e Biodiversity-types, importance and conservation; definition and types of
ecosystems

e Anthropogenic influence on environment, pollution, conservation and
management of ecosystems, ecological balance

GEOGRAPHY OF INDIA

Physical Characteristics

e Location, space relations, structure, relief and physiographic divisions of India

e Drainage pattern of India, concept of river basin and watershed, rivers of
Uttarakhand

e Climatic characteristics: distribution of temperature (spatial and temporal),
pressure system, winds, rainfall pattern and seasonal characteristics, Indian
Monsoon-characteristics and mechanism, types of climate (Koeppen)

e Natural vegetation- vegetation regions, forest cover, wildlife, conservation of
vegetation and wildlife-biosphere reserves, national parks and wildlife
centuries
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e Major soil types and their distribution (according to ICAR classification),
problems of soil erosion and degradation, soil conservation

e Causes, consequences, mitigation and management of natural hazards and
disasters- floods, droughts, earthquakes, cyclones, Tsunami and landslides,
natural hazards of Uttarakhand

Human Characteristics

e Population- Pattern of distribution, density and growth, factors influencing
various population characteristics, composition of population: sex ratio, rural-
urban, religious, linguistic, scheduled caste and scheduled tribe population,
occupational structure of population

e Regional, national and international migration of population, pattern, causes
and consequences of migration pattern of Indian population, migration in
Uttarakhand

e Types and distribution of rural and urban settlements, functional classification
of urban settlements, problems of urbanization

Resources

e Natural resources- concept, types and distribution

e Land resources- important factors of land use pattern

e Water resources- potential, availability and utilization, uses of water-irrigation,
domestic, industrial and other uses, problem of water scarcity, management
and conservation of water resources- appropriate techniques, watershed
management and rainwater harvesting, water management in mountain region

e Mineral resources- distribution of metallic and non-metallic resources, study of
Iron ore, Copper, Bauxite, Manganese, Mica, Salt etc

e Energy resources- classification, importance and distribution of conventional
(Coal, Petroleum, Natural gas and Hydroelectricity) and Non-conventional
(solar, wind, biogas) resources, management and conservation of energy
resources

Economic Activities

e Agricultural land use pattern, Geographical conditions and major crops of
India (Wheat, Rice, Cotton, Jute, Sugarcane, Tea, Coffee and Ruber),
agricultural development and its regional pattern, problems and solutions of

agriculture
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e Industries- importance and types, factors of industrial location, distribution and
changing pattern of important industries-iron and steel, cotton textile, sugar,
petrochemicals, information-technology based industries, industrial regions
and clusters, Impact of privatization and globalization on industries

e Transport and communication network- roads, railways, inland -waterways
and airways: oil and gas pipelines, communication networks

e Nature of India’s foreign trade and its changing pattern, role and hinterland of
sea ports, importance and role of airports in foreign trade

e Planning in India- history of planning in India, highlights of 12" five year
plan, types of planning- area and sectoral planning, sustainable development-
concept and indicators

e Geographical perspective on selected issues- environmental degradation,
water pollution, deforestation, drying of springs, urban-waste management,
rural-urban migration, problems of slums etc

Human Geography

¢ Definition, nature and scope of human geography

e Population: distribution, density and growth, age and sex composition, rural
and urban composition, Changing structure and spatial pattern of population,
determinants of population change

e Concept and indicators of human development, international comparisons

e Economic Activities- classification, Primary activities- concept and changing
trends; gathering, lumbering, pastoral, animal husbandry, mining, fishing;
subsistence and intensive agriculture; role of agricultural and allied activities
in economy of different countries of world

e Secondary activities- concept and changing trends, types of industries-
household, small and large scale, agro-based and mineral based industries,
population engaged in secondary activities-examples from selected countries

e Tertiary activities-concept and changing trends, trade, transport, tourism,
services; population engaged in tertiary activities-examples from selected
countries

¢ Quaternary activities- concept, information technology based activities,
population engaged in quaternary activities-examples from selected countries

e International trade-nature and changing pattern, role of ports in international
trade, role of World Trade Organization

e Oceans- importance, national rights, international treaties
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e Transport and Communication- roads, railway, air and water transport;
trans-continental railways, major ocean routes, inland waterways,
international air routes; oil and gas pipelines

e Means of communication-traditional, mobile telephony, internet, satellite
communication and cyber space, importance and use of geographical
information, use of Global Positioning System

e Human Settlements-Types and pattern of rural and urban settlement,
morphology of cities, mega cities, problem of settlements in developing
countries

CARTOGRAPHY and MAP WORK

e Scale-importance and types of scale, construction of simple, comparative and
diagonal scale

e Importance, use and types of maps, conventional signs and their use,
measurement of distance, finding location and distance

e Geo-spatial data-concept and types (point, line and area data)

e Map projection: latitude, longitude, types of projections, construction and
properties of conical and Mercator’s projection

e Topographical maps- identification, scale, area, contours and their cross
sections, identification of landforms, interpretation of land use, thematic maps

e Acrial photographs — types, geometrical characteristics, scale, difference
between maps and aerial photographs, identification of physical and cultural
features

e Remote sensing- importance and products (aerial photos, satellite imageries),
stages in remote sensing data acquisition and processing, satellite sensors and
data products

e Use of weather instruments: thermometer (wet and dry bulb), barometer, wind
vane and rain gauge, interpretation of weather maps

e Significance of field study

e Mapping and identification of different features and activities mentioned in
syllabus (physical/human/Indian geography sections)
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SOCIOLOGY

Unit-I

Sociology: Meaning, Definition, Nature, Scope and its Significance; Historical
Development of Sociology in Europe and India. Sociological Perspectives.

Unit-I1

Basic Concepts: Society, Community, Group, Assocaition , Social Structure, Social
System, Culture, Socialization, Status and Role, Social Control and Social Change.

Unit-111

Social Processes:

Associative Processes: Cooperation, Accommodation, Assimilation,
Disassociative Process: Competition and Conflict.

Social Startification and Social Mobility.

Unit-1V

Social Institutions: Marriage, Family, Kinship, Economy, Polity, Education and
Religion.

Unit-V

Sociological Thinkers-(I)
Karl Marx- Historical Materialism, Mode of Production, Alienation,
Class Struggle.

Emile Durkheim- Division of Labour, Social Fact, Suicide, Religion and Society.

Max Weber- Social Action, Ideal Types, Authority, Bureaucracy, Protestant Ethic
and Spirit of Capitalisam.

Talcolt Parsons- Social System, Pattern Variables.

Robert K. Merton- Latent and Manifest Functions, Conformity and Deviance,
Reference Group.

Unit-VI

Sociological Thinkers-(1I)

Alfred Shultz and Peter Berger : Phenomenology
Garfinkel : Ethnomethodology
Goffman : Symbolic Interactionism
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J. Alexander : Neo-Functionalism

Habermass and Althusser : Neo-Marxism
Anthony Giddens : Structuration
Derrida and Foucault : Post- Modernism
Unit-VII

Research Methodology: I

Social Research: Meaning, Types and Significance; Scientific Method; Fact and
Value, Variables; Problems of Objectivity in Social Research, Survey, Research
Design and its Types, Hypothesis and Sampling.

Techniques of Data Collections:- Observation, Questionaire, Schedule, Interview.

Unit-VIII

Research Methodology:II

Qualitative Methods: Participant Observation, Case Study, Content Analysis.
Statistics in Social Research:- Measures of Central Tendency: Mean, Median, Mode;
Measures of Dispersion; Usefullness of Computer in Social Research.

Unit-IX
Introducing Indian Society:

(1) G.S Ghurye and Louis Dumont: Indological/Textual Perspective

M.N Srinivas and S.C Dube: Structural- Functional Perspective
D.P Mukherjee and A.R Desai: Marxian Perspective
B.R. Ambedkar and David Hardiman: Subaltern Perspective
(i1)Social background of Indian Society; Impact of Islam, Christianity, Indian

National Movements and Social Reform Movements on it
Unit-X

Indian Social Structure,Change and Challenges:-

(1) Social Classes in India:- Agrarian Class Structure, Industrial Class Structure,
Middle Class in India.

(i1)Tribal Communities in India:- Geographical Spread, Different Welfare
Policies related to Tribes.

(ii1)) System of Kinship in India:- Types of Kinship System, Family and
Marriage in India.
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(iv)  Social Change and Challenges in India: Idea of Development Planning and
Mixed Economy.

Processes of Change : Sanskritization, Modernization and Globalization.

(a) Rural Transformation in India: Programmes of Rural Development,
Community Development Programmers; Proverty Allevation Schemes;
Problems of Rural Labour.

(b) Industrilization and Urbanization in India: Evolution of Modern Industry
in India. Growth of Urban Settlements and Slums in India.

Working Class: Structure and Growth.

(¢) Social Movements in Modern India: Peasants and Farmers Movements,
Women’s Movement, Backward Classes and Dalit Movement;
Environmental Protection Movement.

(d)Population Dynamics: Population Size, Growth, Composition and
Distribution.

Components of Population Growth: Birth, Death, Migration. Population
Policy and Family Planning.

Contemporary Issues: Old age, Sex-Ratios, Child and Infant Mortality,
Reporductive Health.

(e) Challenges of Social Transformation:

Crisis of Development- Displacement, Environmental Problem and
Sustainability; White Collar Crime and Corruption,

Violence against Women, Caste Conflicts, Ethnic Conflicts,
Communalism, Unemployment and Terrorisim.
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Art

Fundamentals of Art : Element of art — Line , Form, Color, Tone , Texture, Space etc.
Principles of composition — Unity, Harmony , Balance, Dominance, Rhythm , Proportion . Two-
Dimensional and Three — Dimensional Drawing . Perspective Drawing . Creative process —
Expression , Imagination , Sensation , Content etc. Material and Technique — Pencil , Charcoal ,
Pen, Ink , Water color, Oil paint, Gouache, Pastel , Mural , Fresco , Tempera, Mosaic , Wash

technique and Mix media.

Technical Art : Meaning, Definition and Characteristics. 2D and 3D Plane and Solid Geometry.
Drawing instruments- Pencil, Scales, Dividers, Protectors , Compass, T-squares, Set squares,
Irregular curves. Definition and types of Triangle- Methods to draw a Right angled, equilateral,
Isosceles, Scalene triangle. Properties and identification of geometrical shapes. Building drawing,
shape, size, artistic architecturing drawing, Basic form. Produce 2D and 3D model drawings of a

building and its components. Make a freehand artistic sketch of a floor plan and foundation.

History of Art : (Painting and Sculpture) Indian Art — Pre-historic period , Indus valley , Morya
period , Gupta period , Ajanta , Ellora , Bagh caves , Mugal style , Rajasthani style , Uttarakhand
style, Patna style , Raja Ravi Verma, Bangal School of art, Kalighat Paintings, Progressive artist
Group, Calcutta group, Madras School , Shilpi chakra etc. Independent developments in Indian
Contemporary art, Indo - Islamic architecture , Temple architecture and sculpture. Folk Art —
origin, meaning and progress. Madhubani art, Rangoli, Thapa, Mandana, Alpana, Sanjhi, Godana,
Aipan, Kalamkari and Folk culture and art of Uttarakhand. Western Art - Pre-
historic period , Egyptian and Mesopotamia , Creten, Etruscan Greek , Roman , Christian,
Byzantine, Romanasac, Gothic, Mannerism, Baroc, Rococo, Romanticism, Realism ,

Impressionism , Expressionism , Cubism, Fauvism , Surrealism, Abstractism, Futurism.

Aesthetics: Art and beauty - Origin, Meaning, Definition, Characteristics, Classification. Six
limbs, Alankar , Ras , Dhawni , Auchitya etc. Art and society , Art and Tradition , Art and
Religion , Art and Imagination , Art and Imitation , Art and communication, Art and symbol, Art
and Creativity, Art and Psychology, Intuition, Empathy , Dream and Fantasy, theory of formism.

Art and aesthetics according to Indian and western thinkers.
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PSYCHOLOGY

1. Nature and Scope of Psychology: Meaning of Psychology, Nature of
Psychology, Scope of Psychology, Psychology and other disciplines.
2. Methods of Psychology: Introspection, Observation, Experimental and
Clinical Methods.
3. Physiological Bases of Human Behaviour: Outline of central, peripheral and
autonomic nervous system. Brain-structure and functions, Endocrine glands
and functions.
4. Sensation and Perception: Characteristics and distinctions, Attentional
processes- Visual and auditory. Perception of form, colour and depth.
5. Intelligence: Concepts and determinants, Measurement of Intelligence,
Theories of Intelligence.
6. Motivation and Emotion: Meaning of Motivation, Types of motivation-
biogenic and sociogenic motives. Meaning of Emotion, Therories of Emotion.
7. Memory and Forgetting: Concept of memory, short term memory(STM) and
Long term memory(LTM). Meaning and causes of forgetting.
8. Learning and Conditioning : Nature of learning, Verbal learning, transfer of
learning. Meaning of conditioning, Types of conditioning-Classical and
Instrumental conditioning.
9. Thinking: Nature and types of thinking, Problem solving, nature and process
of creative thinking, developing creative thinking.
10.Personality: Concept of personality, approaches of personality- Type and trait.
Assessment of personality.

11.Psychological Disorders: Concept of abnormility and psychological disorders.
Classification of disorders. Factors underlying abnormal behaviour. Major
Psychological disorders-Anxiety, schizophrenia, Mood.

12.Therapeutic Approaches: Nature and process of therapy. Therapeutic

relationship. Types of therapies-Psychodynamic, humanistic, cognitive,

behaviour. Alternative therapies-Yoga, meditation. Rehabilitation of mentally
ill.
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COMMERCE
Part-A

Business Studies:

Part I- Introduction to Business: Nature and purpose, business vs profession, forms of business
organisation: nature and limitations. Concept and role of private and public enterprises,
small and medium enterprises. Emerging models of business, Business Ethics.
Technological innovations, Skill development and Make in India.

Part I1- Corporate Organisation and Legal Aspects of Business:

(a) Companies Act 2013: Its administration (including NCLT and NCLAT), formation of a
Joint Stock Company, Public and Private company, Government company, One man
company, concept of ‘Doctrine of Constructive Notice’ and ‘Indoor Management’, lifting of
corporate veil.

Documentation: Red Herring Prospectus and Shelf Prospectus, Memorandum of
Association and Articles of Association(MOA & AOA)
Management: Directors, Meetings and Resolutions. Winding up of a company. Corporate
Social Responsibility and its enforcement.

(b) Consumer_Protection Act: need, significance , consumer awareness, consumer rights,
legal provisions under Consumer Protection Act.

(¢) Goods and Services Tax(GST): Its objects and implications on business.

Part I11- Business Environment: meaning, nature and elements of Business Environment:
Economic Environment- Liberalisation, Privatisation and Globalisation, second generation

reforms, New Industrial Policy with latest changes initiated by existing government.
Part 1V- Business, Financial & Marketing Management

(a) Business Management: Nature, significance and Principles of Management.
Planning: Objectives, strategies, planning process, decision making.
Organising: Organisational structure, formal and informal organisation, Power and
Authority.
Staffing: Process, Training and Development , Performance Appraisal.
Directing: Motivation, Leadership and Communication.
Controlling: Need, Process and Techniques.

(b) Financial Management: Meaning & Objectives, factors affecting financial decisions,
Capital Structure, Cost of Capital and Capital Budgeting.

(c¢) Marketing Management: Evolution of marketing, marketing vs selling, marketing mix,
CRM, modern marketing, market segmentation, consumer behaviour, marketing decisions
relating to product, price, promotion and distribution.

Part V- Banking Institutions and International Trade

(a) Role of banking in business, different types of banks and their functions, RBI, NABARD
and RRB’s. Reforms in banking sector- NPA’s and recent trends in banking industry.
Demonetisation and its impact on banking sector.

(b) International Trade: Meaning and nature, Balance of Payment.
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International Economic Institutions: IMF, IBRD, IFC, ADB.
World Trade Organisation: its functions & policies, Foreign Direct Investment and MNC'’s.

Part-B

Accountancy

Unit 1- Introduction to Accounting: Meaning , objectives; Role of Accounting, advantages and
limitations, Accounting as an information system, Basic Accounting Concepts and
Conventions, Generally Accepted Accounting Principles| GAAP], International Financial
Reporting Standards[IFRS].

Unit 2- Accounting Process: Accounting Equations,Golden rules of Accounting and basic
accounting terms, Accounting Systems, Journal, Ledger, Books of original Entry, Cash
book, Purchase book, sales book, purchase return book and sales return book. Methods of
preparing of Trial Balance and Rectification of errors.

Unit 3- Final Accounts: Final Accounts with adjustments of Non-Corporate business Entities or
Sole Proprietorship.

Unit 4- Bank Reconcilation statement and Bills of Exchange- Need and Preparation of Bank
Reconcilation statement, Meaning of Bills of exchange, Advantages, Discounting of a bill,
dishonour and Renewal of the Bill, Accomodation of Bills, Difference between Trade bill
and Accomodation Bill.

Unit 5- Depreciation, Provisions and Reserves-: Meaning, Need of Depreciation, Methods of
Computing depreciation. Provisions and Reserves, Capital and Revenue Expenditures and
Receipts.

Unit 6- Accounting for Non-Profit organisations: Meaning, Characteristics and Accounting
Records for Non-Profit Organisations- Receipts and Payment Account and Income &
Expenditure Account.

Unit 7- Accounting for Partnership: Basic Concepts, Nature, Partnership Deed, The Limited
Liability Partnership Act 2008, Admission of a New Prtner, Retirement and Death of a
Partner, Dissolution of Partnership Firm.

Unit 8- Company Accounts: Meaning and Types of Share Capital, Issue of Equity and Preference
Shares, Forfeiture and Re-issue of Forfeiture Shares, Sweat equity shares and Employees
stock option plan [ESOP], Redemption of Preference Shares. Issue and Redemption of
Debentures.

Unit 9- (a) Analysis of Financial statements- Financial statements of a Company, preparation of
Balance sheet of a Company as per Company Act, 2013.

(b) Meaning, significance, tools for financial statements analysis and limitations,
comparative financial statement and common size financial statements. Accounting
Ratios- Profitability, Liquidity,Solvency, Activity and turnover Ratios.

Unit 10- (a) Accounting for Hire Purchase systems and Instalment payment
system.
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(b) Applications of Computers in Accounting- Introduction to Computer and Accounting
Information System[AIS], Concept and types of Computerised Accounting, Features,
Structure and Role of Computer in Accounting. Application of Tally and Electronic
Spread sheet [E.S] in Accounting.
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AGRICULTURE

L Agronomy and Agrometeorology

Agriculture and its scope, seeds and sowing, tillage and tilth, crop density and geometry, crop
nutrition, manures and fertilizers, nutrient use efficiency, water resources, soil-plant-water
relationship, crop water requirement, water use efficiency, irrigation- scheduling criteria and
methods, quality of irrigation water, water logging.

Weeds- importance, classification, crop weed competition, concepts of weed management-
principles and methods, herbicides- classification, selectivity and resistance. Weeds, their
characteristics, dissemination and association with various field crops; their multiplications;
cultural, biological and chemical control of weeds.

Growth and development of crops, factors affecting growth and development, crop rotation and its
principles, adaptation and distribution of crops, harvesting and threshing of crops.

Ecology and its relevance to man, natural resources, their management and conservation.
Environmental factors of crop distribution and production. Climatic elements as factor of crop
growth, impact of changing environment on cropping pattern. Environmental pollution and
associated hazards to crops, animals and humans.

Earth atmosphere - its composition, extent and structure; Atmospheric weather variables;
Atmospheric pressure, its variation with height; Wind, types of wind, cyclone, anticyclone, land
breeze and sea breeze; Nature and properties of solar radiation; Atmospheric temperature,
temperature inversion, lapse rate, vertical profile of temperature; Atmospheric humidity, vapor
pressure, process of condensation, formation of dew, fog, frost, cloud; Precipitation and its process,
forms of precipitation such as rain, drizzle, snow, sleet and hail; cloud formation and classification;
artificial rainmaking, monsoon and its importance in agriculture, Ozone depletion, weather hazards
- drought, floods, frost and extreme weather conditions such as heat and cold waves, cloud burst.
Weather forecasting- types of weather forecast and their uses. Climate change, climatic variability,
global warming, causes of climate change and its impact on regional and national agriculture.

Cropping patterns in different agro-climatic zones of the state. Impact of high yielding and short
duration varieties on shifts in cropping patterns. Concepts of multiple cropping, multistory, relay
and inter-cropping and their importance in relation to sustainable crops production. Package of
practices for production of important cereals, pulses, oilseeds, fibre, sugar and cash crops grown
during Kharif and Rabi seasons in different regions of the state. Important features, scope and
propagation of various types of forestry plants with reference to agro-forestry and social forestry.

I1. Soil Science and Agricultural Chemistry

Soil genesis: soil forming rocks and minerals; weathering, processes and factors of soil formation;
soil profile, components of soil, soil physical properties, Problem soils, extent and distribution in
India and their reclamation. Essential plant nutrients and other beneficial elements in soils and
plants. Symbiotic and non-symbiotic nitrogen fixation.

Principles of soil fertility and its evaluation for judicial fertilizer use. Organic manures, properties
and methods of preparation of bulky and concentrated manures. Green/leaf manuring. Fertilizer
recommendation approaches. Integrated nutrient management. Mechanisms of nutrient transport to
plants, factors affecting nutrient availability to plants.

Chemistry of soil nitrogen, phosphorus, potassium, calcium, magnesium, sulphur and
micronutrients. Critical levels of different nutrients in soil. Soil conservation planning on water
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shed basis, Erosion and runoff management in hills, foothills and valleys; processes and factors
affecting them.

Dryland agriculture and its problems. Technology for stabilizing agriculture production in rainfed
agriculture. Water use efficiency in relation to crop production, criteria for scheduling irrigation,
ways and means of reducing run-off losses of irrigation water. Drainage of water-logged soils.

Farm management, scope, importance and characterstics, farm planning and budgeting. Economics
of different types of farming systems. Marketing and pricing of agriculture inputs and outputs,
price fluctuations and their cost, role of co-operatives in agricultural economy, types and systems
of farming and factors affecting them. Approaches to economic analysis, basic concepts: Goods
and services, desire, want, demand, utility, cost and price, wealth, capital, income and welfare.

Agricultural extension, its importance and role, methods of evaluation of extension programmes,
diffusion, communication and adoption of innovationism people’s participation and motivation.
Farm mechanization and its role in agricultural production and rural employment.

III.  Agricultural Statistics
Statistical applications in agriculture, Measures of Central Tendency & Dispersion, Definition of

Probability, Addition and Multiplication Theorem (without proof). Simple Problems Based on
Probability. Binomial & Poisson Distributions, Definition of Correlation, Scatter Diagram. Karl
Pearson’s Coefficient of Correlation. Linear Regression Equations. Introduction to Test of
Significance, One sample & two sample test t for Means, Chi-Square Test of Independence of
Attributes in 2 x2 Contingency Table. Introduction to Analysis of Variance, Analysis of One Way
Classification. Introduction to Sampling Methods, Sampling versus Complete Enumeration, Simple
Random Sampling with and without replacement, Use of Random Number Tables for selection of
Simple Random Sample.

IV.  Genetics and Plant Breeding
Mendels law of inheritance, chromosomal theory of inheritance, sex linked, sex influenced and sex

mutation. Morphological patterns of variations in varieties and related species of important field
crops. Cause and utilization of variation in crop improvement. Application of the principles of plant
breeding to the improvement of major field crops, methods of breeding of self and cross-pollinated
crops. Introduction, selection, hybridization. Male sterility and self-incompatibility, utilization of
mutation of polypoidy in breeding.

Genetic disorders. Nature, structure & replication of genetic material. Protein synthesis, Gene
concept: Gene structure, function and regulation.

Seed technology and its importance, production, processing, storage and testing of seeds. Role of
national and state seed organizations in production and processing, marketing of improved seeds.
Crop physiology and its importance in agriculture; physical properties and chemical constitution of
protoplasm, inhibition, surface tension, diffusion and osmosis, absorption and translocation of
water, transpiration in plant cell.

V. Plant Physiology
Plant growth regulators: Physiological roles and agricultural uses, physiological aspects of growth
and development of major crops: growth analysis, role of physiological growth parameters in crop
productivity.
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Enzymes and plant pigments, photosynthesis — modern concepts and factors affecting the process,
light and dark reactions, C3, C4 and CAM plants; aerobic and anaerobic respiration, growth and
development, photoperiodism and vernalization.

Climatic requirements and cultivation of major fruits and vegetable crops; package of practices and
the scientific basis for the same. Pre and post harvest physiology of fruits and vegetables.
Processing techniques and equipments. Landscape and floriculture including raising of ornamental
plants. Design and layout of lawns and gardens.

Diseases and pests of vegetables, fruits and plantation crops of the state, and measures to control
plant diseases. Pesticides and their formulations and its applications, plant protection equipment,
their care and maintenance.

VI.  Agricultural Entomology

Classification of phylum Arthropoda upto classes. Morphology: Structure and functions of insect
cuticle and molting. Structure of Head, thorax and abdomen. Structure and modifications of insect
antennae, mouth parts, legs, Wing venation, modifications and wing coupling apparatus. Structure
of male and female genital organ. Metamorphosis and diapause in insects. Types of larvae and
pupae. Structure and functions of digestive, circulatory, excretory, respiratory, nervous, secretary
(endocrine) and reproductive system in insects. Simple and compound eyes.

Insect ecology: Effect of abiotic and biotic factors on growth and development. Classification of
insecticides, its formulations and application techniques, concept of IPM, insect pests of important
crops, vegetables, fruits and stored grains with their management.

Management of beneficial insects: Beekeeping, methods of rearing, bee enemies and disease.
Types and biology of silkworm. Mulberry cultivation, rearing, mounting and harvesting of cocoons.

Pest and diseases of silkworm. Lac insect, biology, host plant, lac production — seed lac, button lac,
shellac, lac products. Identification of major parasitoids and predators commonly being used in
biological control.

VII. Plant Pathology and Management
Importance of plant diseases, scope and objectives of plant pathology. Terms and concepts in plant

pathology. Pathogenesis. Causes / factors affecting disease development: disease triangle and
tetrahedron and classification of plant diseases.

Important plant pathogenic organisms, different groups: fungi, bacteria, fastidious vesicular
bacteria, phytoplasmas, spiroplasmas, viruses, viroids, algae, protozoa, phanerogamic
parasites and nematodes with examples of diseases caused by them. Fungi: General characters
and classification of fungi upto classes. Bacteria and mollicutes: General morphological characters.
Basic methods of classification. Viruses: Nature, structure, replication and transmission. Study of
phanerogamic plant parasites. Nematodes: General morphology and reproduction, classification,
symptoms and nature of damage caused by plant nematodes (Heterodera, Meloidogyne, Anguina).
Principles and methods of plant disease management.

Epidemiology: Factors affecting disease development. Nature, chemical combination, classification, mode
of action and formulations of fungicides and antibiotics. Important diseases of field and horticultural
crops and their management. Principles of Integrated Pest and Disease Management.
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